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ABSTRACT 
Forty-seven galaxies from the IRAS Bright Galaxy Sample with infrared luminosities Lm > 101 1Lq have 
been measured at 1.3, 1.65, and 2.2 ¡im with beam diameters of 17", 33", and 55". These measurements, 
combined with 5" and 10" observations presented in an earlier paper, provide an opportunity to study 
the spatial distribution of the near-infrared emission in luminous IRAS galaxies. It is found that the 
unusually red near-infrared colors known previously for many of these galaxies are confined to the 
nuclear regions, whereas the outer disk regions have near-infrared colors essentially appropriate for a 
normal stellar population. Since dust reddening and emission are required to explain the unusual nu- 
clear colors, it follows that the observed effects of dust in these galaxies are also confined primarily to 
the nuclei. Thus, it is probable that the far-infrared emission, the bulk of the entire luminosity in 
infrared luminous galaxies, is highly concentrated about the nuclei, and that the physical processes 
responsible for the unusual properties of infrared luminous galaxies tend to occur within the central 
regions, with diameters £1-3 kpc. The nuclei are found to have considerably higher 2.2 pm luminosities 
than are found in classical “starburst” nuclei, implying that infrared luminous galaxies are character- 
ized by extremely high radiation densities in their central regions, presumably due to intense star- 
formation activity and/or the presence of a dust-enshrouded quasar. However, the nuclei of the galaxies 
studied are typically not as luminous at 2.2 pm as classical Seyfert nuclei, which may be partly attribut- 
able to extinction from dust at near-infrared wavelengths, particularly for those sources in the sample 
that have been identified in the literature as having Seyfert nuclei. Finally, the large diameter beam 
measurements are used to obtain estimates of the total near-infrared emission. It is found that, since 
most of the infrared luminosity is coming from the nuclei, the global near-infrared properties of infrared 
luminous galaxies are not good tracers of infrared activity. Also, the contribution from the observed 
stellar emission to the total observed luminosity is found to be ^25% for most of the galaxies in the 
sample, considerably smaller than the value for typical low-luminosity spiral galaxies. 
I. INTRODUCTION 
The/R^S Bright Galaxy Sample (hereafter referred to as 
the BG Sample) was defined by Soifer et al. (1987) in order 
to provide a complete sample of galaxies with strong infrared 
emission. A revised version of the BG Sample was recently 
presented by Soifer et al. ( 1989 ) which contains 313 galaxies 
and is complete down to a flux limit of 5.24 Jy at 60//m. The 
far-infrared emission in virtually all galaxies in the BG Sam- 
ple appears to be due to thermal emission from dust grains. 
At the longestwavelengths (60 and 100yum) the ener- 
gy distributions are well modeled by steady-state dust emis- 
sion. At 12 and 25 pm, however, the IRAS data suggest that 
significant quantities of very small dust grains (with radii 
^a few tens of angstroms) which are subject to extreme 
temperature fluctuations from single-photon absorption 
events may be required to explain the observed emission 
(see, e.g., Boulanger et al 1988; Telesco, Decher, and Joy 
1989; Helou 1986). 
Infrared measurements from 1 to 10 pm for most of the 
galaxies from the original BG Sample (Soifer et al. 1987) 
with infrared luminosities* LIR > 1011 L0 were presented by 
Carico et al (1988) (hereafter referred to as Paper I), and 
those galaxies with LIR > 1012 L0 have been studied exten- 
sively by Sanders et al ( 1988). The results of these studies 
a)
 Present address: Institute for Astronomy, University of Hawaii, Honolu- 
lu, HI 96822. 
*L1R is an estimate of the integrated luminosity between 8 and 1000 fim\ see 
Carico e/fl/. ( 1988). Throughout the text, Mistaken as 75 km s_ 1 Mpc~ 1 ; 
Z.0 is the solar bolometric luminosity, 3.83 X 1026 W. 
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indicate that the galaxies in the BG Sample possess a broad 
range of galaxy properties, from those seen in normal, opti- 
cally selected spiral galaxies to those typical of active galac- 
tic nuclei ( AGN) and quasars. This broad range of proper- 
ties is seen in the near-infrared colors measured in the central 
5"-10" diam regions of the galaxies. However, the colors 
that are significantly different from those seen in normal 
spiral galaxies appear to be limited to galaxies with infrared 
luminosities greater than ~ 1011 L0 (Paper I). 
The cause of the high luminosity for those galaxies with 
Ljr ~ 1011 -1012 L0 appears to be star formation (Sanders 
et al 1986), and the broad range in near-infrared colors is 
presumably due to the effects of dust absorption (redden- 
ing) and emission in the source. For the highest luminosities 
(Lir > 1012 L0 ), Sanders et al. ( 1988) have shown that vir- 
tually all of the galaxies from the BG Sample are galaxy 
merger remnants (see also Carico et al. 1990), and have 
suggested that such objects contain dust-enshrouded active 
nuclei and represent a stage in the formation of a “classical” 
quasar; hence, for these sources the near-infrared colors may 
also be affected by a contribution from the direct emission 
from the accretion disk of an active nucleus (see Phinney 
1989; Sanders etal 1989). 
This paper presents new near-infrared measurements, 
made with multiple large beam diameters, of a sample of 
galaxies from the BG Sample with LIR>1O11L0. These 
data, when combined with previously published small-beam 
measurements, provide a basis for studying the spatial distri- 
bution of the near-infrared emission in infrared-luminous 
galaxies. Throughout this paper, all subsequent references to 
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71 CARICO ETAL. : IRAS BRIGHT GALAXY SAMPLE 
the BG Sample, unless stated otherwise, will refer to the 
revised BG Sample (Soifer etal. 1989). 
II. THE SAMPLE AND OBSERVATIONS 
The revised BG Sample contains 79 galaxies with total 
infrared luminosities LIR>10n L0 (Soifer ei a/. 1989). In 
early 1987, a program was undertaken to measure as many 
of these 79 galaxies as possible at near-infrared wavelengths 
using more than one beam diameter. The goals of the pro- 
gram were ( 1 ) to measure the spatial distribution of the 
near-infrared emission in these galaxies, and (2) to obtain 
estimates of the total near-infrared emission for comparison 
to the IRAS data, for which typical beam dimensions at 60 
//m were 1!5 X4!75 (see the IRAS Explanatory Supplement 
1988). 
Three observing runs between June 1987 and April 1988 
on the 60 in. telescope at the Palomar Observatory resulted 
in observations of 47 of the 79 galaxies (59%) at 1.27 /¿m 
(/), 1.65 fim (i/), and 2.2//m (AT), using 17", 33", and 55" 
beam diameters. A solid-nitrogen-copled InSb detector was 
used for all of the measurements, and sky subtraction was 
achieved by chopping to reference positions ~ 90" north and 
south of the source. 
The choice of which of the galaxies with LIR > 1011 L0 to 
observe was essentially arbitrary. Not all of the galaxies were 
measured with all three beam sizes at all wavelengths; in 
particular, it was not possible to measure many of the 
sources at 2.2 ¡im with a 55" diameter beam due to satura- 
tion of the detector from sky background. Also, the largest 
useful beam diameter was occasionally limited by contamin- 
ation from extraneous sources near the object of interest. 
Optical images indicate that many of the measured 
sources have severely distorted morphologies evidenced by 
multiple nuclei (see, for example, Sanders et al. 1988). In 
such cases, an attempt was generally made to measure all 
apparent nuclei. These considerations are discussed in the 
Notes to Table I. 
The uncertainties in the flux densities range from 6% to 
28%, with a median uncertainty at each wavelength of less 
than 10%. No attempt has been made to correct the data for 
reddening caused by interstellar material in the source or in 
the Galaxy. For many of the galaxies there is insufficient 
information to enable an accurate estimation of the internal 
reddening, and since all of the objects in the BG Sample have 
Galactic latitude |6 | > 30°, Galactic reddening in the near- 
infrared is negligible. Also, the data have not been corrected 
for source redshift, since the redshift corrections are less 
than the measurement uncertainties in the data. 
The observational data are presented in Table I, and notes 
on individual sources are given immediately following the 
table. The column entries for Table I are as follows: 
( 1 ) Most commonly used galaxy name(s). 
( 2 ) - ( 7 ) 1950 coordinates. 
( 8 ) Approximate optical diameter of the galaxy, as esti- 
mated from the Palomar Observatory Sky Survey prints by 
Canco etal. (1988). 
(9) Beam position in the source. 
(10) , (11) Beam diameter, in arcseconds and in kilopar- 
secs at the source. 
(12)-(14) Flux density in milliJanskys (1 Jy=10-26 
Wm“2 Hz1). 
(15), (16) Estimates of the total stellar luminosity L* 
(see Sec. III6) and the infrared luminosity LIR. 
In addition to the large-beam measurements from the Pa- 
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lomar 60 in. telescope, Table I also includes 5" and 10" mea- 
surements from the Palomar 200 in. Hale telescope. These 
data have all been previously presented in Paper I, but are 
included here for convenience. 
Histograms are shown in Fig. 1 of the distribution of gal- 
axy luminosities for the galaxies listed in Table I, and for all 
galaxies from the BG Sample with LIR > 1011 LQ. The figure 
shows that the galaxies listed in Table I are not strongly 
biased toward any particular luminosity range within the 
luminosities of the Bright Galaxies with LIR > 1011 L0. 
III. RESULTS AND DISCUSSION 
a) Spatial Distribution of the Near-Infrared Emission 
1) Wavelength dependence 
To understand the spatial distribution of the near-infrared 
emission in infrared-luminous galaxies one would, ideally, 
use the data in Table I to obtain near-infrared colors in all 
annuli to determine how these colors change with radial dis- 
tance from the center of the galaxies. Unfortunately, this is 
not possible in general. Since the annular colors are deter- 
mined by subtracting two relatively similar large numbers, 
the resulting uncertainties for many of the galaxies are larger 
than the effects attributable to different physical processes. 
In order to minimize these uncertainties, the “nuclear” 
colors of each galaxy were defined to be those obtained with 
the smallest diameter beam, and the “disk” colors were de- 
fined to be those measured in the region between the smallest 
diameter beam, and the largest diameter beam for which 
measurements were made at all three wavelengths. The re- 
sults are listed in Table II and plotted in Fig. 2, where only 
those galaxies with both nuclear and disk colors with uncer- 
tainties less than 33% are presented. 
In Fig. 2, typical uncertainties in log[/v (Àx)/fv (Â2) ] are 
estimated to be + 0.04 for the nuclei and + 0.09 for the 
disks (although the fact that the total scatter in the measure- 
ments of the disk colors is only —0.1 suggests that the uncer- 
tainties in these measurements are actually somewhat less). 
Because of these uncertainties, a number of the galaxies have 
colors that are consistent with no change between the nu- 
cleus and the surrounding disk. Fifteen of the 28 sources 
listed in Table II have colors in the nucleus and disk that are 
clearly distinct. These sources are indicated with an asterisk 
in Table II, and for all cases the nuclei are considerably red- 
der than the surrounding disks. Furthermore, for all 28 
sources listed in Table II, the calculated/v (2.2 /¿m)//v 
(1.6 pm) color in the nucleus is redder than that calculated 
for the disk. If the uncertainties are truly statistical, this col- 
or difference suggests a tendency toward redder nuclei even 
among the 13 galaxies for which the nuclear and disk colors 
cannot be formally distinguished individually. 
The above result demonstrates that, for those galaxies 
with the reddest near-infrared continuum emission, as re- 
ported and discussed in Paper I, the excess near-infrared 
emission tends to be confined to the nuclei which, from Ta- 
ble II, puts a limit of 1-3 kpc on the diameter of the emitting 
region. In contrast, the colors of the surrounding regions in 
those gal xi s are similar to the colors f  normal stellar 
disk. A similar result has been found previously for a number 
of specific “starburst” and/or active galaxies, for example 
NGC 1068 (Scoville etal. 1988), NGC 253 (Scoville etal. 
1985), and NGC 7469 (Cutri et al. 1984). Also, Devereux 
( 1989) put a limit of —0.5 kpc on the diameter of the region 
responsible for the excess infrared emission from a sample of 
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Table I. Flux densities. 
NAME(S)a RA -1950- DEC 
(h) (m) (s) (°) O H 
Do 
CO 
POSb BEAM DIAM /^(AXmJy)0 
(") (kpc) 1.27 ftm 1.65 fim 2.23 fitn 
LOG[L/U3]d 
L
* 
lir 
NGC 34 (Mrk 938) 
MCG-02-01-05lt (Arp 256) 
MCG-03-04-014 
MCG+02-04-0251 
NGC 695 (UGC 1315) 
NGC 958 
NGC 1068t 
UGC 2238 
IRAS 0243+213 
UGC 2369t 
IRAS 0335+15t 
UGC 2982 
MCG-03-12-002t 
NGC 1614 (Mrk 617) 
NGC 2623 (Arp 243) 
0 8 33.4 -12 23 10 
0 16 18.0 -10 39 14 
1 7 42.0 -17 7 1 
17 22.8 +14 5 53 
1 48 28.1 +22 20 10 
2 28 11.8 - 3 9 32 
2 40 7.2 +20 13 30 
2 43 33.4 +12 53 10 
2 43 49.2 +21 22 44 
2 51 15.6 +14 46 1 
3 35 57.1 +15 23 6 
4 9 43.2 + 5 25 12 
4 19 6.5 -18 55 48 
4 31 35.8 - 8 40 55 
35 25.2 +25 55 48 
35 
540 
35 
MID 
N 
35 
20 
50 
5 
17 
33 
55 
5 
17 
33 
5 
17 
33 55 
5 17 
33 55 
17 
33 55 
5 
17 
33 
55 
5 
17 
33 55 
5 
10 
17 
33 
55 
5 
17 
33 55 
10 
17 
33 55 
55 5 
17 
33 5 
17 
33 
10 
17 
33 55 
5 
10 
17 
33 55 
5 
10 
17 
33 
55 
5 
10 
17 
5 
10 
17 
33 55 
5 
17 
33 55 
1.9 6.5 
12.7 
21.1 
2.4 
8.2 
16.0 
2.4 
8.2 
16.0 
26.7 
3.2 
11.0 
21.4 
35.7 
10.3 
19.9 33.2 
3.2 
10.7 
20.9 
34.8 
1.9 6.3 
12.3 
20.5 
0.5 
0.9 
1.5 
3.0 
5.0 
2.0 
6.9 
13.3 
22.2 
4.4 
7.5 
14.5 
24.2 
33.3 3.0 
10.3 
20.0 
3.0 
10.3 
20.0 
6.8 
11.6 
22.6 37.7 
1.7 
3.4 
5.8 
11.3 
18.9 
3.1 
6.1 10.4 
20.2 
33.7 
3.1 6.1 
10.4 
1.5 
3.1 
5.2 
10.1 
16.9 
1.8 
6.1 
11.8 
19.7 
23.02 
38.20 
49.44 
51.30 
6.17 
13.00 
19.15 
1.53 
5.73 
13.25 
17.79 
11.54 
24.33 
32.07 
34.21 
10.52 
21.98 
16.99 
10.62 
28.71 
46.79 
47.22 
12.77 
45.51 
89.97 
134.93 
193.24 
375.07 
605.49 
1153.74 
1520.92 
7.76 
20.05 
34.84 37.51 
13.00 
13.00 
21.98 
22.19 
54.21 8.91 
23.02 35.16 
5.08 
8.13 
16.68 
4.35 
3.65 6.00 9.77 
8.13 
17.46 
23.23 
46.36 
58.90 
6.40 
11.86 
14.93 
26.68 
39.64 
4.55 6.83 6.00 
34.21 
42.28 
50.36 
75.53 
83.58 
9.33 
19.87 
28.98 
29.25 
35.44 
57.19 
66.31 
66.29 
8.76 
20.49 
22.92 
1.88 9.50 
17.05 
20.39 
16.96 
36.61 
41.70 
13.25 
17.63 23.20 
14.50 
40.06 58.16 
62.93 
17.44 
61.86 
127.96 
195.89 
300.23 
546.32 
850.06 
1532.68 
2096.29 
14.24 
30.39 
47.74 57.57 
17.92 
25.57 
28.04 
33.61 
68.78 
12.29 
27.94 
45.64 
7.47 
14.66 
27.71 
5.77 
6.39 
11.22 
10.60 
13.35 
27.85 
41.00 69.80 
84.26 
8.19 
16.35 
22.35 
34.28 
51.70 
6.75 
9.58 
11.87 
48.47 
59.90 
73.66 
104.25 
122.01 
15.05 
27.75 
45.91 
46.20 
37.17 
48.55 
56.78 
8.48 
14.94 
18.80 
1.52 
8.13 
13.87 
16.68 32.98 
38.21 
11.54 
18.98 
21.99 
13.75 
31.79 
48.55 
55.75 
14.94 
49.92 
102.38 
160.78 
769.54 
899.98 
1175.53 
1730.74 
2219.38 
16.38 
29.80 
42.29 52.75 
16.68 
20.81 
25.48 
23.89 
59.46 
10.82 
24.34 
36.83 
8.06 
14.13 
17.79 
5.84 6.00 
9.69 
10.05 
13.37 
28.99 
37.52 
63.42 
72.15 
9.00 
15.21 
18.98 
27.43 
7.08 
9.51 9.34 
49.00 
59.46 
65.80 
100.52 
95.99 
18.12 
27.68 
32.08 
38.57 
10.85 11.41 
(11.07) 
(10.94) 
10.77 11.58 
10.61 11.63 
11.19 11.63 
11.36« 11.13 
10.92« 11.26 
10.60 11.23 
11.06 11.57 
10.78« (11.40) 
10.65« (11.08) 
10.60 11.15 
10.91« (11.26) 
10.41« (10.95) 
10.66 11.58 
10.49 11.55 
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Table I. (continued) 
NAME(S)a RA -1950- DEC Do POSb BEAM DIAM /„(AXmJy)0 
(h) (m) (s) (°) (9 (") CO (") (kpc) 1.27 /im 1.65 ¡m 2.23 /«n 
LOG[L/L*o]d 
U Lir 
MGC+08-18-012 
NGC3110 
IRAS 1056+24t 
A1101+41 (V 32) 
UGC 64361 (IC 2810) 
NGC 3690t (Mrk 171) 
NGC4418 (UGC 7545) 
Mrk 231 (UGC 8058) 
NGC 4922t (UGC 8135) 
IC 860 
UGC 8335t (VH zw 506) 
NGC 5256t (UGC 8632) 
NGC 5257t (UGC 8641) 
Mrk 273 (UGC 8696) 
UGC 8739 
ZW 247.020 (Mrk 1490) 
9 33 18.5 +48 41 53 
10 1 32.2 - 6 14 2 
10 56 35.5 +24 48 43 
11 1 5.8 +41 7 8 
11 23 9.8 +14 56 53 
11 25 42.0 +58 50 17 
12 24 22.1 - 0 36 14 
12 54 4.8 +57 8 38 
12 59 1.0 +29 34 59 
13 12 40.1 +24 52 52 
13 13 41.3 +62 23 17 
13 36 14.2 +48 31 52 
13 37 22.1 + 1 5 13 
13 42 51.6 +56 8 13 
13 47 1.7 +35 30 14 
14 17 53.8 +49 27 54 
25 
45 MID SW 
30 
SW 
NE 
115 
5 
10 
17 
33 
55 
5 
17 
33 55 
10 
17 
33 
55 
5 
17 
33 55 
5 
17 
33 55 
17 
33 
55 
5 
17 
33 55 
5 
17 
33 
55 
5 10 
17 
33 55 
55 
5 
17 
33 
5 17 
33 
5 
17 
33 55 
5 
17 
33 
55 
5 17 
33 55 
17 
33 55 
5 
5 
5 
17 
33 55 
5 
17 
33 
5 
17 
33 55 
5 
17 
33 55 
2.5 5.0 
8.6 
16.6 
27.7 
1.6 5.3 
10.3 
17.2 
8.1 
13.7 
26.7 
44.5 
3.3 
11.4 
22.1 36.8 
3.3 
11.2 
21.8 
36.4 
11.2 
21.8 
36.4 
1.0 
3.5 
6.7 
11.2 
0.7 
12 
4.4 
7.3 
4.1 
8.2 
13.9 
26.9 
44.9 
26.1 
14 
8.1 
15.7 
14 
8.1 
15.7 
1.3 
4.3 
8.3 
13.8 
3.0 
10.3 
20.0 
33.3 
3.0 
10.3 
20.0 
33.3 
9.1 17.7 
29.4 
17 
2.7 
12 
7.5 
14.5 
24.2 
3.7 
115 
24.3 
1.7 5.6 
10.9 
18.2 
2.5 
8.6 
16.6 27.7 
8.83 
14.00 
14.66 
21.58 
21.78 
11.12 
31.20 63.40 
79.82 
11.12 
12.89 
14.39 
16.99 
5.42 
1165 
14.00 
15.64 
5.57 
14.00 
15.49 
22.39 
4.90 5.57 
15.64 
22.81 
43.86 
115.37 
196.84 
10.73 
28.45 
42.67 
51.77 
45.51 48.54 
48.54 
64.58 
66.39 
77.64 
16.22 
35.49 57.82 
4.64 
13.25 
27.17 
8.13 
24.33 
35.82 35.16 
7.62 
8.83 
1165 
19.87 
4.23 6.89 
10.43 
13.62 
27.68 
43.46 
48.99 
7.55 
7.62 
4.64 
18.12 
43.06 53.72 
8.59 
16.07 
22.19 
5.04 
16.37 
35.82 
43.06 
8.44 
13.49 
13.62 
15.49 
12.45 
18.45 
19.64 
28.89 
32.02 
15.76 
46.70 
85.44 
104.10 
15.76 
17.36 
20.42 
23.41 
7.90 
16.83 
18.67 
17.92 
7.97 
17.28 
16.11 
30.86 
4.09 
4.43 
21.35 
32.92 
68.50 
173.01 
268.81 
14.11 
35.49 
52.29 68.78 
100.33 
101.26 
110.05 
124.23 
114.14 
103.15 
19.84 
44.11 
68.09 6.88 
17.39 36.75 
10.60 
30.95 
44.58 
45.86 
11.31 
15.71 
19.01 
22.36 
6.16 11.37 
13.13 
19.30 
38.99 57.54 62.15 
11.41 9.94 
6.39 
21.78 
56.06 
70.71 
12.99 
24.63 33.84 
9.75 30.98 
55.96 
63.89 
12.40 
18.97 
21.98 22.15 
12.42 
17.79 
14.94 
24.11 
14.53 
39.65 69.54 
16.99 
17.47 
19.69 
8.36 
14.53 
16.68 
7.84 
16.38 
21.79 
3.39 3.89 
38.21 
68.90 
166.81 
12.31 
27.68 
41.14 
182.91 189.77 
177.92 
204.28 
15.93 
32.98 
51.79 8.75 
15.93 
31.21 
9.34 
24.56 
33.90 
12.31 
15.93 
23.24 
6.23 
10.33 
15.78 
34.53 
47.23 
11.54 
8.59 
5.89 
18.80 
46.80 
15.21 
27.43 
32.08 
11.33 30.64 50.84 
12.08 
18.29 
17.15 
10.61 11.31 
10.73 11.22 
11.99 
10.69 11.58 
10.59 (11.38) 
10.30 (10.84) 
10.91* 11.90 
9.82 11.10 
11.54 12.52 
11.03 11.31 
10.76« (11.11) 
10.61* (10.89) 
10.15 11.11 
10.76 (11.53) 
10.73 (1137) 
10.98 11.47 
10.61« (1133) 
10.59* (11.10) 
10.90 1130 
10.83 12.14 
1032 11.04 
10.46 11.32 
© American Astronomical Society • Provided by the NASA Astrophysics Data System 
19
90
AJ
. 
74 CARICO ETAL. : IRAS BRIGHT GALAXY SAMPLE 74 
Table I. (continued) 
NAME(S)a RA -1950- DEC 
(h) (m) (s) 0») (!) (") 
Do POSb BEAM DIAM fMXmJyf LOG[L/L0]d 
(") (") (kpc) 1.27 fan 1.65 pm 2.23 pm L* Ljr 
UGC 9618Í (Arp 302) 
IZW 107 (Mik 848) 
IRAS 1525+36t 
Arp 220 (UGC 9913) 
NGC6090t (UGC 10267) 
MCG+01-42-088 
NGC 6286t (Arp 293) 
IRAS 1713+53t 
MCG-03-57-017 
NGC 7469 (UGC 12332) 
ZW 475.056 
NGC 7592t (Mrk 928) 
NGC 7674t (UGC 12608) 
NGC 77711 
Mrk 331 
14 54 47.8 +24 48 58 
15 16 19.0 
N 
16 10 24.0 
16 28 27.4 
17 13 14.2 
23 2 28.1 
-19 17 31 
+ 8 36 18 
8 30 14 
NE 
SW 
65 
+20 18 22 
5 
17 
33 
17 
33 
5 
17 
33 55 
5 10 
17 
33 55 
5 10 
17 
33 55 
17 
33 55 
10 
10 
5 
17 
33 
55 
10 
17 
33 
55 
33 
55 5 
5 
5 17 
5 
17 
33 
55 
5 
17 
33 
55 
5 
17 
33 55 
MID 55 
E 5 
W 5 
5 
17 
33 
55 
5 
17 
33 
55 
5 
17 
33 55 
NE 
SW 
3.3 
11.1 
21.6 
11.1 
21.6 
3.9 
13.2 
25.7 
42.8 
5.2 
10.4 
17.6 
34.2 
35.7 
1.8 3.5 
6.0 
11.6 
19.4 
9.6 
18.6 
31.0 5.6 
5.6 
2.3 
7.8 
15.1 
25.2 
3.6 
6.2 
12.0 
19.9 
32.4 
54.1 
4.9 
4.9 
2.3 8.0 
1.6 5.4 
10.6 
17.6 
2.4 8.1 
15.7 
26.2 
2.7 
9.0 17.5 
29.2 
26.0 
2.4 
2.4 
2.8 9.5 
18.5 
30.8 
1.4 
4.8 9.3 
15.5 
1.7 
5.9 
11.5 
19.2 
6.70 
11.43 
34.21 
9.16 
14.93 
5.62 
6.28 
18.80 
17.79 
2.92 3.48 
3.24 
6.76 9.25 
9.16 
18.80 
27.93 51.77 
59.99 
25.71 
30.63 
31.49 
13.00 
5.13 
10.92 
27.17 
35.49 
30.63 
17.62 
28.45 
48.54 
57.29 
8.44 
14.00 5.57 
2.14 
10.14 
22.19 
52.25 
75.53 
105.22 
131.25 
5.84 
13.62 
32.37 
38.20 
12.19 
23.48 
29.89 32.97 
39.27 6.34 
6.11 
9.96 
24.11 
43.46 
57.32 
17.79 65.78 
126.50 
190.84 
25.95 
47.22 61.11 60.57 
12.06 
16.72 
48.50 
11.05 
17.87 
7.47 
12.49 
23.71 
23.20 
3.89 4.72 
3.97 
7.17 9.67 
17.44 
3058 
43.33 
70.08 
78.97 
23.76 
32.93 35.76 
16.65 5.77 
16.05 
35.61 
45.93 
41.06 
28.15 
48.06 
72.98 
85.01 
1631 
14.77 
8.19 
2.76 
15.61 34.78 
81.18 
121.97 
167.75 
191.18 
8.66 
16.32 
43.41 
50.88 
17.60 
32.38 
41.98 
47;20 
52.08 9.07 
8.42 
16.50 
34.52 61.17 
84.40 
27.63 
95.92 
182.24 
271.48 
36.43 
61.79 
79.41 
82.96 
14.26 
14.94 
46.37 
7.98 
13.25 
8.06 
11.54 
21.00 
3.89 4.55 
4.39 
8.92 
21.79 33.90 
40.39 60.01 
21.59 
28.20 
1550 5.18 
16.08 
32.08 
44.28 
30.08 
45.94 
65.20 
8.92 
2.69 
16.68 2953 
109.20 
131.29 
173.07 
8.75 
13.62 
37.17 
44.69 
19.69 31.31 3752 
40.76 
43.47 
8.59 
8.06 
24.79 41.14 
66.41 
73.49 
28.20 
82.84 
152.14 
219.90 
34.85 
54.73 
72.15 68.27 
10.93* (11.36) 
10.73« (11.31) 
10.91 11.85 
10.73 12.00 
10.67 12.19 
10.89 11.48 
10.74* (11.35) 
10.62« (10.89) 
10.62 11.34 
10.73 11.32 
10.83 11.88 
10.65* (11.77) 
10.39* (11.24) 
10.62« 11.25 
10.99 11.59 
10.71 11.28 
10.79 1153 
10.81 11.32 
10.46« (11.03) 
10.45« (11.00) 
11.16« 11.48 
10.99« 11.34 
10.63 11.40 
a
 The symbol f indicates that a comment regarding that source appears at the end of the table. 
b
 Refer to the notes to Table I for an explanation of specific beam positions. 
c
 The 5" and 10" measurements are from Canco et al. (1988). 
d
 Parentheses indicate estimates for individual nuclei within sources containing multiple nuclei (see Section Dl-è). 
« This value of L* is not a reasonable estimate of the total stellar luminosity - the largest available beam diameter was too small. 
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Notes to Table I 
(Angular separations given here are only approximate) 
MCG-02-01-051 and MCG+02-04-025. It was recently discovered that, 
due to a misidentification in the observing logs, the data reported by Carico 
et al. (1988) for MCG + 02-04-025 were actually measurements of 
MCG — 02-01-051. Hence, the 5" measurements reported here for 
MCG — 02-01-05IN, are those previously reported as MCG-j-02-04- 
025(a), and those for MCG — 02-01 -051S, are the average of the previously 
reported measurements for MCG — 02-01-051 and MCG + 02-04-025 (b). 
The designations N and S for MCG — 02-01-051 refer to the two distinct 
nuclei in a N-S orientation separated by 50". There are no 5 " measurements 
available for MCG + 02-04-025. 
NGC1068. The near-infrared data were previously published by Scoville et 
al. (1988). 
UGC 2369. There are two visually obvious nuclei in a N-S orientation 
separated by 30". The 5", 17", and 33" measurements are of the respective 
nuclei; the 55" measurements are of a position midway between the nuclei, 
encompassing both. 
IRAS 0335 + 15. There are two visually obvious nuclei separated by 15" in 
an E-W orientation. All measurements are of the E nucleus. Due to the 
close association of the two nuclei, all measurements with beam diameters 
greater than 17" contain emission from the companion (W) nucleus. No 
attempt has been made to correct for this effect, as this nucleus is consider- 
ably fainter than the E nucleus. 
MCG —03-12-002. There are two visually obvious nuclei in a N-S orienta- 
tion separated by 15". Thus, although all measurements are centered on the 
respective nuclei, the 33" and 55" measurements of the N nucleus include 
emission from both nuclei. 
IRAS 1056+24. There are two nuclei in a NW-SE orientation separated by 
10". All measurements are of the NW nucleus, which is the dominant 
source. 
UGC 6436. There are two visually distinct nuclei in an E-W orientation 
separated by 20". The measurements are of the respective nuclei; however, 
the 55" measurements contain emission from both nuclei. Hence, the lumi- 
nosities have been estimated from the 33" measurements. 
NGC 3690. The visual image of this source shows two apparently merging 
galaxies in an E-W orientation separated by 25"; the galaxy to the W is 
NGC 3690. The other galaxy, not measured in this analysis, is IC 694. 
NGC 4922. There are two visually obvious nuclei in a NE-SW orientation 
separated by 20". The 5", 17", and 33" diameter beam measurements are of 
the respective nuclei; the 55 " diameter beam measurements are centered at a 
position midway between the two nuclei. 
UGC 8335. There are two visually obvious nuclei in a NW-SE orientation 
separated by 30". The measurements are of the respective nuclei. 
NGC 5256. There are two visually obvious nuclei in a NE-SW orientation 
separated by 10". The 5" measurements are of the SW nucleus; the larger 
beam measurements are centered midway between the two nuclei, encom- 
passing both. 
NGC 5257. This source was reported by Carico et al. (1988) as NGC 
5257/8; it has since been determined that NGC 5257 along is the IRAS 
source, rather than in combination with NGC 5258, which lies 80" to the 
NW. 
UGC 9618. There are two merging galaxies in a N-S orientation separated 
by 40". There appears to be a bright foreground star roughly midway 
between the two nuclei, and it is likely that this star is causing the anoma- 
lous increase in the 33" measurements of the N nucleus. For this reason, the 
luminosities for that nucleus have been estimated from the 17" measure- 
ments. 
IRAS 1525+36. This object consists of a compact central source, with a 
diameter of 10" ( — 10 kpc), and a faint surrounding ringlike structure 
extending out to a radius of roughly 20" ( — 20 kpc; see Sanders et al. 1988 ). 
The measurements are consistent with this morphology. However, the 33" 
and 55" beams may also have been contaminated by emission from the 
nearby galaxy and/or foreground star lying 20" N and NE, respectively. 
NGC 6090. There are two visually obvious nuclei in a NE-SW orientation 
separated by 10". The 10" measurements are of the respective nuclei; the 
larger beam measurements are centered midway between the two nuclei, 
encompassing both. 
NGC 6286. This source was reported by Carico et al. (1988) as NGC 
6285/6; it has since been determined that NGC 6286 alone is the IRAS 
source, rather than in combination with NGC 6285, which lies 80" to the 
NW. 
IRAS 1713 + 53. There are two visually obvious nuclei in a NE-SW orien- 
tation separated by 10". The 5" measurements are of the respective nuclei; 
the larger beam measurements are centered midway between the two nuclei, 
encompassing both. 
NGC 7592. There are two visually obvious nuclei in an E-W orientation 
separated by 10". The 5" measurements are of the respective nuclei; the 55" 
measurements are centered midway between the two nuclei, encompassing 
both. 
NGC 7674. There are two visually obvious nuclei in a NW-SW orientation 
separated by 30". All measurements are of the dominant SW nucleus. 
NGC 7771. There are two visually obvious nuclei in a NE-SW orientation 
separated by 50". All measurements are of the dominant NE nucleus. 
IoqIXir/Lq] 
Fig. 1. Distribution of infrared luminosities LIR for three samples of 
galaxies. The unshaded histogram includes all galaxies from the BG 
Sample with LIR >10" L0. The light-shaded histogram includes only 
those galaxies from the BG Sample that were observed with multiple 
beam diameters; these galaxies are listed in Table I. The dark-shaded 
histogram includes only those galaxies from Table I for which near- 
infrared colors for both the nucleus and the disk were obtainable (see 
Sec. Hlai); these galaxies are listed in Table II. 
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(T\ Table II. Flux density ratios. 
NAME POSa Dib D2b LOG[/-„(1.6/ini)/4,(1.3/im)]c LOGi^(2.2pm)//„(1.6/im)] 
(kpc) (kpc) NUCLEUS DISK NUCLEUS DISK 
MCG-03-04-014 
NGC 695 
NGC 958 
NGC 1068 
UGC 2238 
UGC 2369 
UGC 2982 
MCG-0312002 
NGC 1614 
MCG+08-18-012 
NGC 3110 
A1101+41 
UGC 6436 
NGC 4418 
IC 860 
NGC 5257 
Mrk 273 
UGC 8739 
UGC 9618 
I ZW 107 
ARP 220 
MCG+0142088 
NGC 6286 
ZW 453.062 
ZW 475.056 
NGC 7674 
NGC 7771 
Mrk 331 
3.2 
3.2 
1.9 0.4 
2.0 
3.0 
1.7 
3.1 
1.5 
2.5 
1.6 
3.3 3.3 
0.7 
1.3 
2.2 
3.7 
1.7 
3.3 
3.9 
1.8 
2.3 3.6 
2.4 
2.7 
2.8 
1.4 
1.7 
21.4 
20.9 
20.5 
4.8 
22.2 
20.0 
18.9 
20.2 
10.1 
16.6 
10.3 
22.1 11.2 
4.4 
8.3 
14.5 
24.3 
10.9 
21.6 
25.7 
6.0 
15.1 12.0 
15.7 
29.2 
30.8 
15.5 
11.5 
0.16 0.14 
0.14 
*0.19 
*0.26 0.14 
*0.22 
* 0.11 
0.15 
*0.15 
0.15 
*0.16 0.16 
0.12 
0.12 
0.14 
*0.18 
*0.29 
*0.26 
0.12 
*0.28 
0.17 
*0.20 
*0.17 
*0.16 
*0.22 
*0.19 
0.15 
0.08 
0.08 
0.16 
0.13 
0.16 
0.10 
0.15 
0.11 0.13 
0.11 
0.12 
0.10 0.04 
0.08 
0.09 
0.11 
0.19 
0.18 0.12 
0.09 
0.14 
0.09 0.16 
0.12 
0.15 
0.16 
0.15 
0.09 
-0.01 
-0.02 
-0.07 
0.41 
0.06 
-0.06 
0.00 0.04 
0.00 
-0.00 
-0.04 
0.02 
-0.01 
-0.06 ■0.06 
-0.04 
0.07 
0.07 0.07 
0.03 
0.10 
0.00 
0.03 
0.00 
0.05 
0.18 
0.01 
-0.02 
-0.06 
-0.10 
-0.09 
-0.09 
-0.08 
-0.11 
-0.08 
-0.15 
-0.03 
-0.15 
-0.10 
-0.11 
-0.04 
-0.12 
-0.14 
-0.08 
-0.09 
-0.07 
-0.05 
-0.10 
-0.14 
-0.03 
-0.11 
-0.09 
-0.15 
-0.14 
-0.10 
-0.06 
a
 The beam position in the source; refer to the notes to Table I. 
b
 D] and Da are the inner and outer diameters, respectively, of the annulus used to calculate the colors of the disk; 
the units are kiloparsecs at the source. 
c
 A * preceding the color measurements indicates a source for which the mor ellipses for the nuclear and disk 
colors do not overlap; for these sources the nuclear and disk colors are clearly distinct. 
[H - K] (mag) 
0 0.5 1 1.5 
Fig. 2. Near-infrared flux density ratios (colors). 
The circles are the galaxy nuclei and the squares are 
the galaxy disks (see text). Only those galaxies which 
have colors with uncertainties less than 33% for both 
the nucleus and disk are shown. The dashed line indi- 
cates the colors of the normal field spiral galaxies 
measured by Aaronson ( 1977), and the dashed-dot- 
ted line indicates the colors of a sample of lower lumi- 
nosity IRAS galaxies (Carico et al 1986). The solid 
line indicates the effect on the colors of a normal gal- 
axy due to extinction from dust mixed with the 
source; the line extends to a total visual extinction A v 
— 50 mag, with tick marks at every 5 mag. Typical 
uncertainties are + 0.09 for the disks and ± 0.04 for 
the nuclei. 
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nearby, generally lower luminosity starburst galaxies. On 
the other hand, the result shown in Fig. 2 differs significantly 
from the observed properties of low-luminosity, normal gal- 
axies, which typically show no change in near-infrared col- 
ors with beam diameter (Aaronson 1977). 
Because of the large uncertainties in the large-beam mea- 
surements, those galaxies for which annular colors are ob- 
tainable represent the most extended sources in the current 
sample. Since the most extended sources tend to be those 
that are closest, and since the BG Sample is a flux-limited 
sample, it follows that the galaxies plotted in Fig. 2 are bi- 
ased toward lower luminosities. Figure 1 Shows a histogram 
of the distribution of luminosities for the galaxies included in 
Fig. 2 compared to similar histograms for all of the galaxies 
in Table I and all of the galaxies from the BG Sample with 
Ljr > 1011 L0. It is seen that there may be some bias against 
the highest luminosity galaxies: Fig. 2 includes only two of 
the ten galaxies from the BG Sample with LIR > K)12 Z/Q, as 
compared to 26 of the 69 galaxies from the BG Sample with 
^IR > 10" Lq. However, if the result in Fig. 2 is combined 
with the results of an analysis of the spatial distribution of 
the near-infrared emission in nine galaxies from the BG 
Sample with LIR>1012 L0 utilizing near-infrared camera 
images (Carico et al. 1990), it is found that four of the ten 
galaxies withLIR > 1012 L0 have nuclei that are significantly 
redder than their surrounding disks. This fraction is com- 
parable to the fraction of galaxies with LIR>10n L0 in 
which this effect is seen. 
Figure 2 implies that the 2.2[im emission is more centrally 
concentrated in infrared luminous galaxies than the 1.3 or 
1.6//m emission. This is investigated further in Fig. 3, where 
the availability of multiple beam diameter measurements 
has been utilized by interpolating between beam diameters 
to obtain estimates of the emission that would have been 
measured within a specified diameter about each galaxy nu- 
77 
cleus. In this way, distance effects have been eliminated by 
estimating for each source the quantities/v (A) Jkpc, the flux 
densities that would have been measured with a beam diame- 
ter corresponding to a region of diameter d, in kiloparsecs, 
about the nucleus; the spatial distribution of the near-in- 
frared emission in different sources can then be directly com- 
pared. 
In Fig. 3, the ratio/v (2.2//m)2kpc//v(2.2^m)10kpc is 
plotted against the same quantity at 1.3 ¡im. This ratio is a 
measure of the compactness of the emission about each nu- 
cleus. The line indicates the locus of points for which the 
ratios at 1.3 and 2.2 fim are equal. Typical uncertainties in 
the ratios are on the order of 10%-15%, so that many of the 
points in Fig. 3 are consistent with no wavelength depend- 
ence in the compactness of the emission. Nevertheless, the 
sample taken as a whole clearly indicates a tendency among 
infrared luminous galaxies toward emission that is more 
tightly concentrated about the nucleus at 2.2 //m than at 
1.3 fim. 
In Fig. 4, the analysis of the concentration of the infrared 
emission has been extended to 10 ¡im. For this figure, it was 
not possible to estimate the emission at 10 ¡im within a re- 
gion of diameter d in kiloparsecs at the source, since multiple 
beam diameter measurements are not available for these gal- 
axies at 10 //m. Instead, an estimate of the compactness of 
the 10 ¡im emission from Paper I has been used. In that 
paper, R 10 was defined as the ratio of the 10//m emission in a 
5" diameter beam to that which would have been measured 
at 10 //m in a beam the size of the IRAS 12 ¡im beam; see 
Paper I for details of how this quantity was determined. At 
2.2 /¿m, a corresponding quantity, R 2.2 > has been calculated 
for comparison. R12 is the ratio of the 2.2 ¡im flux density 
measured in a 5" diameter beam divided by the 2.2 ¡im flux 
density measured in the largest diameter beam. The straight 
line is the same as in Fig. 3. The plot shows that, for those 
galaxies for which the emission is fairly compact, the 10 ¡im 
emission is more centrally concentrated than the near-in- 
frared emission. 
Fig. 3. Concentration of the 1.3 ¿/m emission about the galaxy nucleus, 
with distance effects removed, plotted against the same quantity at 2.2 
¿¿m./v(/l)rfkpc is an estimate of the flux density that would have been 
measured with a beam diameter corresponding to a region of diameter d, 
in kiloparsecs, about the nucleus. The line represents the locus of points 
for which the concentrations at both wavelengths are equal. 
Fig. 4. Concentration of the 10 fim emission about the 
galaxy nucleus plotted against the concentration of the 
2.2/¿m emission (see text). The line represents the locus 
of points for which the concentrations at both wave- 
lengths are equal. The values of 7? 10 are from Carico et al. (1988). 
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There is a significant source of uncertainty in the esti- 
mates of R 10 due primarily to the 10 //m silicate absorption 
feature. No attempt has been made to correct for this effect. 
Any such correction would tend to increase the values of 
R 10, further strengthening the result seen in Fig. 4. Also, 
there is some uncertainty in the comparison between R 10 
and R 2.2 due to the fact that the large diameter beams used in 
calculating R2.2 are considerably smaller than the size of the 
IRAS beam used in calculating Ä 10. However, any correc- 
tion for this effect would tend to decrease the value of R 2-2, 
and thus would also strengthen the result seen in Fig. 4. 
The red near-infrared colors of the galaxy nuclei in Fig. 2 
cannot be explained in terms of direct or reddened stellar 
emission, but suggest the presence of hot dust contributing 
significant emission at wavelengths as short as 2.2 ¡xm (Pa- 
per I). Figure 2 suggests, then, that these galaxies have an 
increased density of dust in their nuclei relative to their outer 
disks. This conclusion also provides a natural explanation 
for the result seen in Figs. 3 and 4, since a greater amount of 
dust in the nucleus would affect the observed spatial distri- 
bution of the galaxy emission in the following ways: ( 1 ) Ex- 
tinction by dust of the intrinsic emission would tend to re- 
duce the observed emission from the nucleus more severely 
than that from the outer disk, thus causing an apparent de- 
crease in the estimated compactness of the emission about 
the nucleus. Since dust extinction is greater at shorter wave- 
lengths, this would contribute to the result in Figs. 3 and 4. 
(2) Dust emission from the nucleus would tend to increase 
the compactness of the emission, and this increase would be 
more significant at longer wavelengths, where the emission 
is less contaminated by photospheric emission. This would 
also contribute to the result in Figs. 3 and 4. 
Since the measurements with 5" and 10" diameter beams 
were made by chopping to an angular distance of typically 
15" (Paper I), one would expect that, for many of the 
sources, the 5" and 10" diameter reference beams were con- 
taminated by emission from the extended galaxy. Any such 
contamination in the smaller diameter beam would tend to 
reduce the observed compactness of the emission. However, 
estimates of the amount of flux that would have contaminat- 
ed the small diameter reference beams for each source indi- 
cated that the effect is negligible. Thus, the result seen in 
Figs. 3 and 4 appears to be a real property of the galaxies. 
The conclusion drawn from Figs. 2-4, that the unusually 
red near-infrared colors seen in many infrared luminous gal- 
axies are confined to the nuclei of those galaxies, and hence 
that the effects of dust required to explain the red near-in- 
frared colors are also confined to the nuclei, has an impor- 
tant implication for the overall distribution of luminosity 
within infrared luminous galaxies. Since such galaxies tend 
to radiate most of their power at far-infrared wavelengths, 
and since far-infrared emission is generally reradiated emis- 
sion from dust grains, it is probable that the bulk of the lumi- 
nosity from infrared luminous galaxies is emitted from their 
nuclei. Furthermore, since the galaxies in the current sample 
all have infrared luminosities that exceed the bolometric lu- 
minosities of most “normal” galaxies, their nuclei, if the 
source of the total luminosity, must be characterized by ex- 
tremely high radiation densities, presumably due to highly 
intense star-formation activity, or the presence of a central 
quasar, or both. Confirmation of this idea will require more 
direct information on the distribution of emission at far-in- 
frared wavelengths than is currently available for these 
galaxies. 
2) 2.2 ¡im luminosity 
The values of/v (/I ) ¿ kpc, from the previous section can be 
used to estimate Lv(À)d kpc, the power emitted at wave- 
length À from regions of the same size, centered about the 
nucleus, in each galaxy. The values of Lv(2.2/mi)2kpc 
=ArrD2vfv{2.2fxm)2kpc, where D is the luminosity dis- 
tance, are given in Table III for 39 of the sources. These 
values were obtained by simply interpolating linearly 
between the measurements at the relevant beam diameters, 
or between the smallest available beam diameter and a diam- 
eter of zero. Since the curves of growth generally have nega- 
tive curvatures, these luminosities have been slightly under- 
estimated. Values of Lv (2.2 //m)2 kpc were calculated for all 
sources for which the smallest beam diameter is less than 2 
kpc. For the remaining sources, Lv (2.2 ^m)2kpc was calcu- 
lated only if a linear fit between the smallest available beam 
diameter and a diameter of zero represented a reasonable 
extrapolation of the growth curve from the larger beam di- 
ameters. 
In addition to the galaxies listed in Table I, Table III in- 
cludes values of Lv(2.2/xm)2kpc for seven more galaxies 
from the BG Sample using data from Carico et al. ( 1990). 
All of these additional galaxies have infrared luminosities 
LlK > 1012 L0 ; thus, they belong to the subsample of the BG 
Sample from which the galaxies in Table I were selected, and 
have been included in Figs. 5-7 without specific identifica- 
tion. 
The distribution of Lv (2.2 //m ) 2 kpc for the nuclei in Table 
III is shown in Fig. 5, and the distribution of the distance- 
independent estimate of the compactness of the 2.2 ¡im emis- 
sion, Lv(2.2//m)2kpc/Lv(2.2it/m)10kpc [which is equiva- 
lent to the quantity /v(2.2//m)2kpc //v(2.2^m) 10 kpc > 
previously plotted in Fig. 3], is shown in Fig. 6. In both 
figures, the unshaded histogram includes all nuclei from Ta- 
ble HI, whereas the shaded histogram includes only those 
sources which are classified in Véron-Cetty and Véron 
( 1989) as Seyfert or quasar nuclei,* or which were identified 
by Sanders et al. ( 1988) as having an AGN. 
Included in Figs. 5 and 6 are estimates ofLv{2.2 /¿m)2kpc 
and Lv{2.2¡im)2 kpc/Lv(2.2//m)10kpc for the archetypal 
“starburst” galaxy NGC 253. These estimates were obtained 
using the data from the near-infrared mapping of this source 
by Scoville et al. ( 19859. Also indicated in Fig. 5 is the value 
of Lv (2.2 /um)2 kpc for the well-studied Seyfert galaxy NGC 
1068, calculated from the data for this source given in Table 
I. NGC 1068 is also indicated in Fig. 6; however, since the 
largest available beam diameter corresponds to only 4.8 kpc 
at the distance of NGC 1068, the estimate of 
/v(2.2yum)10kpc was obtained by extrapolating to 10 kpc 
with an exponential curve fitted to the two largest diameter 
beams. 
If NGC 253 and NGC 1068 are taken to be typical of 
classical starburst and Seyfert galaxies, respectively, then 
Figs. 5 and 6 indicate that infrared luminous galaxies are 
characterized by a significantly higher density of stars 
and/or interstellar material emitting at 2.2 ¡xm within their 
nuclei than exists in classical starburst nuclei, and that the 
density of this 2.2 ¡xm emitting material falls off* much more 
rapidly with radial distance. However, the nuclei in infrared 
* Véron-Cetty and Véron ( 1989) is not a complete listing of Seyfert galaxies 
and/or quasars, but was simply utilized in this analysis as a convenient 
reference. 
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! Table HI. Luminosities within fixed physical diameters. 
NAMEa POSD L1/(2,2^m)2 kpc £ 
L0 
U{22nmh kpc d 
Lt,(2.2//m)io kpc 
AGNe NAMEa POSb L„(2.2^m)2 kpcc 
L,T) L^(2.2/zm)2 kpc 
d
 AGNe 
Lt,(2.2/im)io kpc 
NGC 34 
MCG-02-01-051 
MCG-03-04-014 
NGC 695 
NGC 958 
NGC 1068 
UGC 2238 
UGC 2369 
UGC 2982 
MCG-03-12-002 
NGC 1614 
IRAS 05189-25241 
NGC 2623 
IRAS 08572+3915t 
UGC 510lt 
MGC+08-18-012 
NGC 3110 
A1101+41 
UGC 6436 
NGC 3690 
IRAS 12112+03051 
NGC 4418 
9.99 9.47 
8.72 
9.89 9.79 9.60 
10.27 9.67 9.67 9.54 
9.53 9.60 
9.94 
10.66 9.63 
9.70 
10.22 9.65 9.48 
9.60 9.57 9.57 
9.43 
8.90 
0.70 
0.44 
0.13 
0.33 
0.29 
0.19 
0.45 0.30 
0.38 
0.28 
0.32 
0.52 
0.61 
0.51 
0.92 
0.59 
0.26 
0.37 0.32 
VV/2 
VV/1 
S88 
S88 
S88 
Mrk 231 
NGC 4922 
IC 860 
UGC 8335 
NGC 5256 
NW 
SE SW 
NE 
NGC 5257 UGC 8739 
ZW 247.020 
IRAS 14348-1447t SW 
NE 
IRAS 15250+3609t 
Arp 220 
MCG+01-42-088 
NGC 6286 
MCG-03-57-017 
NGC 7469 
ZW 453.062 
ZW 475.056 
NGC 7674 
NGC 7771 
Mrk 331 
11.23 9.73 9.17 
9.43 
9.73 
9.65 9.52 9.27 9.41 9.64 
9.66 9.45 
9.50 
9.72 9.72 
9.59 9.75 
10.31 9.48 
9.87 
10.00 
9.73 9.90 
0.77 
0.36 
0.41 
0.52 
0.19 0.27 
0.53 
0.37 
0.43 
0.39 0.28 
0.66 
0.38 
0.46 
0.42 
0.24 
0.53 
VV/Q 
S88 
S88 
S88 
VV/2 
VV/1 
VV/2 
a
 A f indicates sources for which the data from Carico et al. (1990) were used in calculated Lu(2.2fim)z kpc and L„(2.2/im)2 kpc/L„(2.2/im)io kpc- 
b
 The beam position in the source; refer to the notes to Table I. 
c
 The 2.2 pm luminosity emitted from a region about the nucleus 2 kpc in diameter (see text). 
^ The ratio of the luminosities emitted from regions about the nucleus 2 kpc in diameter and 10 kpc in diameter (see text). 
e
 Sources listed in Véron-Cetty and Véron (1989) as Seyfert 1 (VV/1), Seyfert 2 (VV/2), or a quasar (VV/Q), or identified by Sanders et al. (1988) as having an AGN (S88). 
Fig. 5. 2.2 ¿¿m luminosity emitted within a region of diameter 2 kpc 
about each galaxy nucleus. The unshaded histogram is the distribu- 
tion for all galaxies listed in Table III; the shaded histogram is the 
distribution for only those galaxies listed in Véron-Cetty and Véron 
( 1989 ) as Seyferts or quasars, or identified by Sanders et al. ( 1988 ) as 
having an AGN. The value of Lv(2.2 ¿¿m)2kpc for the archetypal 
Seyfert galaxy NGC 1068, included in the current sample, is indicated 
(see text ). Also shown is an estimate of Lv ( 2.2 /um ) 2 kpc for NGC 253, 
obtained from the data of Scoville et al. ( 1985). The medians for the 
unshaded and shaded histograms are Lv ( 2.2/im ) 2 kpc = 4.4 x 109 L0 
and 5.2 X 109 L0, respectively. 
Fig. 6. Concentration of the 2.2 /im emission about the galaxy nu- 
cleus, with distance effects removed. Lv (2.2//m)2kpc/ 
Lv{2.2 /im) 1()kpc is defined for each galaxy as the ratio of the 2.2 /im 
luminosity within a region of diameter 2 kpc about the nucleus to the 
2.2 /im luminosity within a region of diameter 10 kpc (see text). The 
unshaded histogram is the distribution for all galaxies from Table III; 
the shaded histogram is the distribution for only those galaxies listed 
in Véron-Cetty and Véron ( 1989) as Seyferts or quasars, or identified 
by Sanders et al. ( 1988 ) as having an AGN. Also shown are estimates 
ofLv(2.2 /im)2kpc/Lv(2.2 /zm),0kpc for NGC 253, obtained from the 
data of Scoville et al. (1985), and for NGC 1068 (see text). The 
medians for the unshaded and shaded histograms are 
Lv(2.2//m)2kpc/Zv(2.2/mi),0kpc = 38% and 63%, respectively. 
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Fig. 7. Logarithm of the 2.2/zm luminosity within a region of diameter 2 
kpc about the nucleus, plotted against the logarithm of the ratio 
/v (2.2/im)2kl>c//„(1.6^m)2kpc. Galaxies classified in Véron-Cetty 
and Véron (1989) as Seyfert galaxies, or identified by Sanders et al. 
( 1988) as having an AGN, are plotted as the filled hexagons. Included 
is the starburst galaxy NGC 253, its position on the plot having been 
estimated from the data of Scoville et al. ( 1985 ). 
luminous galaxies are typically not as luminous at 2.2 //m, 
nor is their 2.2 fim emission as centrally concentrated, as 
that of classical Seyfert galaxies. 
This result suggests that, if the intrinsic source of the high 
luminosity in these galaxies is star formation, then the star- 
formation activity in their nuclei must be extremely intense. 
Alternatively, the luminosities in a number of sources may 
be due to, or at least enhanced by, the presence of a dust- 
enshrouded quasar. The existence of a quasar energy source 
is fairly well established in at least two of the sources: Mrk 
231, which is actually listed as a quasar in Véron-Cetty and 
Véron (1989) (see also the discussion and references in Sec. 
Illtfi below), and NGC 7469, which is known to have a 
Seyfert 1 nucleus (Osterbrock 1977) [see, for example, 
Weedman (1986) for a discussion of the correspondence 
between Seyfert 1 nuclei and quasars]. The fact that several 
other galaxies in the sample have 2.2 fim emission compara- 
ble in strength and compactness to one or both of these 
sources suggests that other galaxies in the sample, particu- 
larly those listed in Table III as Seyfert 2 or identified by 
Sanders et al. ( 1988) as having an active nucleus, may also 
be powered by a quasar. Large amounts of dust in an AGN 
could cause enough extinction to reduce significantly the 
observed 2.2 ¡¿m nuclear luminosity (see the discussion of 
Arp 220 and NGC 4418 in Sec. WlaS below ), and may be the 
reason that a number of known “infrared Seyferts” included 
in Fig. 5 have such low 2.2 fim luminosities in their nuclei. 
However, the evidence for quasar nuclei remains ambigu- 
ous, and other emission mechanisms cannot be ruled out, 
even for the highest luminosity sources (see, e.g., Riecke 
1988; Harwite/a/. 1987). 
The relation between the distribution of the 2.2 //m lumi- 
nosity and the spatial variation of the near-infrared colors is 
investigated in Fig. 7, where Z,v(2.2//m)2kpC is plotted 
against the logarithm of the ratio /v(2.2/im)2kpc/ 
/v ( 1.6//m)2kpc, which is the color calculated from the 2.2 
80 
and 1.65 /xm flux densities within a diameter of 2 kpc about 
the center of each nucleus. The correlation apparent in this 
figure indicates that the physical mechanism responsible for 
the red near-infrared colors seen in the nuclei of many of the 
infrared luminous galaxies is coupled with an increase in 2.2 
fim emitting material in those nuclei relative to other, less 
red nuclei. This is obviously consistent with, though not 
identical to, the results of Sec. Ilia/, which postulated an 
increased density of hot dust emitting at 2.2 /zm to account 
for the color gradient between the galaxy nuclei and their 
outer disks. Whereas Fig. 2 shows that unusually red near- 
infrared colors in a galaxy imply a higher concentration of 
hot dust in that galaxy’s nucleus relative to its own outer 
disk, Fig. 7 indicates that those colors also imply a higher 
concentration of hot dust in that galaxy’s nucleus relative to 
other galaxy nuclei. 
3) Individual sources 
The source that stands out most strikingly in Figs. 5 and 6 
and Table III is Mrk 231. This is not surprising since this 
source, listed as a quasar in Véron-Cetty and Véron (1989), 
has long been known as an extremely luminous, compact 
galaxy (Young, Knacke, and Joyce 1972; Rieke and Low 
1972). With a 2.2 /zm luminosity, of greater than 1011 L0 
within a radius of 1 kpc from its center, its nucleus is nearly 
an order-of-magnitude more luminous at 2.2/zm than that of 
NGC 1068, and is 250 times more luminous than the nucleus 
of NGC 253. In fact,the nuclear near-infrared properties of 
Mrk 231 are considerably more extreme in comparison to 
other infrared luminous galaxies than are the properties of 
its integrated longer wavelength emission. For comparison, 
the total infrared luminosity Z,IR of Mrk 231 is only a factor 
of 2 greater than that of Arp 220, the second most luminous 
galaxy in the current sample, whereas its nuclear 2.2 /zm 
luminosity, Lv (2.2/zm)2kpc, is more than a factor of 30 
greater than that of Arp 220. 
These considerations are easily understood in terms of 
dust extinction in the nuclei of the infrared Seyferts. For a 
galaxy with a large amount of dust in its nucleus, such as Arp 
220 or NGC 4418 (see the discussion below), much of the 
near-infrared emission from within the nucleus would be ab- 
sorbed and reradiated at far-infrared wavelengths, reducing 
the observed 2.2 /zm nuclear luminosity. In contrast, for a 
galaxy with relatively little dust obscuring the central AGN 
in comparison to other infrared Seyferts, as Sanders et al. 
(1988) have suggested is the case for Mrk 231, the energy 
distribution would more closely resemble the flat distribu- 
tion typical of a classical quasar, in which a greater fraction 
of the total luminosity is seen at near-infrared wavelengths 
than is typical of infrared luminous galaxies. 
In addition to Mrk 231, a number of other sources stand 
out in Figs. 5 and 6. Those nuclei forming the high-luminosi- 
ty “tail” in Fig. 5, and hence emitting exceedingly high 2.2 
/zm luminosities from their nuclei, are Mrk 231, IRAS 
05189 - 2524, NGC 7469, NGC 1068, UGC 5101, NGC 
7674, NGC 34, and NGC 1614. Mrk 231, NGC 7469, NGC 
1068, and NGC 7674 are all well-studied Seyfert galaxies 
listed in Véron-Cetty and Véron (1989), and IRAS 
05189 — 2524 and UGC 5101 have been studied extensively 
by Sanders et al. ( 1988 ), who identified them both as having 
Seyfert nuclei as well. Hence, the extremely high nuclear 
luminosities for these galaxies are not surprising. NGC 34 is 
also classified in Véron-Cetty and Véron as a Seyfert galaxy, 
but seems to have received very little attention to date. An 
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(unpublished) image of this source at 6500 Á, taken by the 
authors, shows a single bright nucleus, with a single tail-like 
structure extending —15 kpc away from it, which may sug- 
gest that this source is a completed merger (compare optical 
images of IRAS 05189 — 2524 and Mrk 231 from Sanders et 
al. ). This source may be an extremely interesting candidate 
for further observation. 
NGC 1614, although not a Seyfert, was recognized many 
years ago as an unusual galaxy, with very high luminosity, 
strong emission lines, and a compact core (Ulrich 1972, and 
references therein; Rieke and Low 1972). Aitken, Roche, 
and Phillips ( 1981 ) suggested that the infrared emitting re- 
gion in this source has a diameter ^1.5 kpc, and from an 
analysis presented in Paper I it was found that as much as 
80% of the 10/mi emission from this galaxy could be coming 
from a point source in the nucleus. From these consider- 
ations, it is also not surprising that this source has a value of 
Lv(2.2^m)2kpC that is among the highest in the current 
sample. 
The sources forming the tail at the high end of the distri- 
bution in Fig. 6, and hence having unusually compact 2.2[im 
emission, are UGC 5101, Mrk 231, NGC 34, NGC 7469, 
and NGC 2623. The first four have already been discussed 
and have Seyfert nuclei, which accounts for their highly 
compact emission. However, NGC 2623, which has been 
studied extensively (see, e.g., Joy and Harvey 1987; Baan et 
al. 1985; Casoli et al. 1988), has an optical spectrum that 
shows no indication of a Seyfert nucleus, and it is not clear 
from previously published work why this source is so com- 
pact at 2.2 fj,m. It is possible, however, that it contains an 
AGN that is too heavily shrouded in dust to be identifiable at 
visible wavelengths; a similar situation is believed to exist in 
a number of infrared luminous galaxies, including Arp 220 
(Norris 1985; Graham et al. 1990) and NGC 4418 (see 
Roche et al. 1986, and the discussion below). Indeed, such a 
possibility seems reasonable given the conclusions of Joy and 
Harvey that NGC 2623 is the remnant of a completed merg- 
er with ~ 90% of its luminosity emitted by dust. 
Finally, NGC 4418, listed in Véron-Cetty and Véron 
( 1989) as a possible Seyfert galaxy, holds a distinct position 
in the current sample in that, despite this possible Seyfert 
classification, it has the second least luminous nucleus at 2.2 
//m, and is significantly extended at 2.2 /¿m out to a diameter 
of at least 4 kpc (the largest 2.2 /¿m beam diameter for this 
source; see Table I). NGC 4418 was studied by Roche et al. 
(1986), who found that it has a compact 10 pm source 
( 5 0.5 kpc in diameter) containing a tremendous amount of 
absorbing material, responsible for a visual extinction A v 
>50 mag which renders the nucleus virtually invisible at 
optical wavelengths. This unusually high extinction can be 
predicted simply on the basis of the ratio of infrared to visible 
luminosities (a measure of the total luminosity reradiated by 
dust compared to the observable, hence unabsorbed, intrin- 
sic luminosity), which, for this galaxy, is ~50, placing it at 
the very highest end of this ratio, not only for the current 
sample of galaxies, but for the entire BG Sample (see Soifer 
et al. 1989). It is probable that the low 2.2 pm luminosity in 
this galaxy’s nucleus is due to dust extinction at 2.2 pm, 
which shifts the bulk of the observed emission to far-infrared 
wavelengths. All of these considerations are reminiscent of 
Arp 220, which also has a compact infrared core of diameter 
S 0.5 kpc (Becklin and Wynn-Williams 1987; Graham etal. 
1990) containing a (double) active nucleus (Norris 1985; 
Graham et al. 1990) heavily enshrouded by dust, responsi- 
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ble for a visual extinction ~50 mag (Becklin and Wynn- 
Williams), an extremely high ( ~ 150) infrared-to-visible lu- 
minosity ratio (Soifer et al. 1987), and an extended 2.2 pm 
luminosity profile (Table I). This suggests that NGC 4418 
may be a less luminous version of Arp 220, in which case it 
would also be an interesting object for further study. 
b) Total Near-Infrared Emission 
The large diameter beam measurements provide an op- 
portunity to estimate the total near-infrared emission in a 
large sample of high-luminosity IRAS galaxies. The optical 
diameter of the galaxies in the current sample, using visual 
estimates from the Palomar Observatory Sky Survey prints 
(Paper I), has a median of 35" and a maximum of 540". 
Thus, although a 55" diameter beam may not include the 
total emission in some sources, it should provide a good esti- 
mate for the majority. This is also indicated by the curves of 
growth, from which it is clear that, for the majority of the 
galaxies, the total flux outside the 33" diameter beam is a 
small fraction of the total flux (the median 1.65 pm flux 
density in a 33 "-55" annulus is ~ 20% of that inside the 33" 
diameter beam). 
The luminosity at 1.65 pm (the wavelength band) can 
be used as an estimate of the total near-infrared luminosity, 
where LH=AirD2vfv(\.()5 pm), D is the luminosity dis- 
tance, and/v ( 1.65 pm) is the flux density measured with the 
largest available beam diameter. The blue luminosity, LB 
=AttD 2vfv (0.43 pm), can be obtained for each galaxy from 
the data of Soifer etal. ( 1987 ). It is then found that the ratio 
Lh/Lb has a median of l.9 for the galaxies in Table I, and 
ranges from a minimum of 0.7 (for NGC 34) to a maximum 
of 8.5 (for UGC 2982). For this analysis, those galaxies have 
been excluded for which the largest available beam diameter 
is too small, as determined from the l.65 pm curve of 
growth, to provide a reasonable estimate of the total near- 
infrared emission; these galaxies are indicated in Table I, in 
the listing of L* (see below). A histogram of the values of 
Lh/Lb for the current sample is shown in Fig. 8. 
Fig. 8. Ratio of total near-infrared to visible luminosity, LU/LB (see 
text ). The solid-line histogram is the distribution for the galaxies listed 
in Table I; the dotted-line histogram is the distribution for a sample of 
low-luminosity, optically selected spiral galaxies measured by Aaron- 
son (1977). 
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These values of LH/LB can be compared to those for low- 
er luminosity galaxies by using the sample of 71 optically 
selected spiral galaxies measured by Aaronson (1977). Esti- 
mates of Lh/Lb for the Aaronson sample, the distribution of 
which is also shown in Fig. 8, were obtained using the magni- 
tudes at ¿7 ( 1.65 fxm) and F (0.55 jum) given by Aaronson, 
and interpolating the F magnitudes to the B wavelength 
band (0.43 /¿m) using B — F = 0.8 mag, as given by de Vau- 
couleurs (1959) for spiral galaxies. The distribution has a 
median of 2.0, and ranges from a minimum of 1.0 to a maxi- 
mum of 3.8. The measurements presented by Aaronson were 
typically done with beam diameters representing a consider- 
ably smaller fraction of the galaxy diameter than the mea- 
surements presented here. However, Aaronson has shown 
that the galaxies in his sample exhibit no significant change 
in galaxy colors with beam diameter. 
As seen in Fig. 8, the range of values of LH/LB for the 
galaxies measured by Aaronson ( 1977) is considerably nar- 
rower than the range of values for the galaxies listed in Table 
I, indicating the more uniform emission properties expected 
for a sample of normal galaxies. However, the fact that the 
median values of LH/LB for the two samples are virtually 
identical demonstrates that the global near-infrared lumi- 
nosity does not trace the infrared activity in galaxies, a result 
which provides further evidence that the processes responsi- 
ble for the unusual properties of infrared luminous galaxies 
are confined to the nuclear regions. 
The estimates of the total near-infrared emission can also 
be used to estimate the contribution of the stellar luminosity 
to the total energy budget of infrared luminous galaxies. The 
stellar luminosity L* is taken to be AitD2(Fb +Fnir), 
whereD is the luminosity distance, FB=vfv (0.43 //m), and 
Fnir is an estimate of the stellar near-infrared emission ob- 
tained by fitting a single-temperature blackbody curve to the 
near-infrared colors for a typical, normal spiral galaxy (Aar- 
onson 1977) and integrating the flux under this curve, nor- 
malized to the 1.65 fim flux density from the largest available 
Fig. 9. Distribution of the fraction of the total luminosity attributable 
to stellar emission in infrared luminous galaxies, defined as the ratio of 
the stellar luminosity L*, as estimated from the blue luminosity and 
the 1.65 /¿m flux density (see text), to the total luminosity LTOX =L^. 
+ L,r . An estimate for the low-luminosity spiral galaxy M33, calcu- 
lated from the data in Rice et al. ( 1990), is also shown. 
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beam size, for each galaxy. The values of L* are listed in 
Table I, along with the values of LlK from Paper I. Galaxies 
for which L* is not a reasonable estimate of the total stellar 
emission, based on a 1.65 /¿m growth curve which is still 
increasing significantly at the largest available beam diame- 
ter, have been flagged with a footnote, and were excluded 
from the analysis. For sources with obvious double nuclei, 
estimates of Z,IR for each nucleus were obtained by assuming 
that each nucleus contributes the same fraction of the total 
luminosity at far-infrared wavelengths as at 2.2 ¿¿m, where 
the fraction contributed at 2.2 /¿m was calculated from the 
largest available beam size, unless otherwise noted. These 
estimates for individual nuclei are shown in parentheses in 
Table I. 
A histogram of the logarithm of L* /LTOT is shown in Fig. 
9, where LTOT eeL* -|- LIR. The figure indicates that the ob- 
served stellar luminosity in infrared luminous galaxies is 
typically 5 25% of the total luminosity; for the galaxies in 
Fig. 9, the fraction ranges from a minimum of —3% (for 
Arp 220) to a maximum of —37% (for UGC 6436, east 
nucleus). For comparison, data from Rice et al. ( 1990) give 
L*/Ltot — 0.89 for the nearby low-luminosity spiral gal- 
axy M3 3. 
IV. SUMMARY 
Forty-seven galaxies from the IRAS Bright Galaxy Sam- 
ple with infrared luminosities LIR>10n L0 have been ob- 
served at near-infrared wavelengths with multiple large-di- 
ameter beams. 
a) Observational Results 
( 1 ) The unusually red near-infrared colors known pre- 
viously for many of these galaxies are confined to their nu- 
clei, within regions typically 1-3 kpc in diameter, whereas 
the outer disk regions have colors which are essentially those 
of a normal stellar population. 
(2) The 2.2 jum luminosity emitted from the nuclei of 
infrared luminous galaxies is generally considerably higher 
and more compact than that seen in classical “starburst” 
nuclei, but lower and more extended than that seen in classi- 
cal Seyfert nuclei. 
( 3 ) The ratio of near-infrared to visible emission for in- 
frared luminous galaxies, calculated from the total near-in- 
frared and visible luminosities for each galaxy, is, on aver- 
age, comparable to that for low-luminosity, optically 
selected galaxies. 
(4) The observed stellar emission contributes generally 
525% of the observed bolometric luminosity in infrared 
luminous galaxies. This is considerably less than in typical 
low-luminosity galaxies ( —90% in M33). 
b) Interpretation 
The effects of dust, reddening, and thermal reradiation, 
required to explain the observed unusual near-infrared col- 
ors, are confined primarily to the nuclei. Since the far-in- 
frared emission is reradiated emission from dust grains, it is 
probable that the far-infrared luminosity, and hence the bulk 
of the entire luminosity of infrared luminous galaxies, tends 
to be strongly concentrated about their nuclei. Thus, the 
physical processes responsible for the unusual properties of 
infrared luminous galaxies tend to be confined to the nuclear 
regions, with diameters £1-3 kpc. This, together with the 
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observation that the 2.2 //m nuclear luminosities of these 
galaxies are generally higher than those of typical starburst 
nuclei, implies that the nuclei of infrared luminous galaxies 
must be characterized by exceedingly high radiation densi- 
ties that are presumably due to extremely intense star forma- 
tion activity, and in at least some cases, the presence of a 
central dust-enshrouded quasar. It is suggested that dust ex- 
tinction at 2.2 ¡im is the cause of the comparatively low 2.2 
¡im nuclear luminosities in a number of galaxies contained in 
the current sample and identified in the literature as having 
Seyfert nuclei, and that other galaxies in the sample may also 
have active nuclei buried in their dusty cores. 
Since most of the near-infrared luminosity is concentrated 
in the nuclei of infrared luminous galaxies, it follows that 
their global near-infrared properties are poor tracers of their 
infrared activity, which is why the ratio of total near-in- 
frared to visible emission is similar to that for normal, low- 
luminosity galaxies. Furthermore, since the luminosity 
source in infrared luminous galaxies is enshrouded in dust, it 
is not surprising that the observed stellar emission from in- 
frared luminous galaxies is only a minor fraction of the total 
observed luminosity. 
Two galaxies from the current sample appear to be ex- 
tremely interesting sources for further observation. One of 
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these, NGC 34, has received very little attention in the litera- 
ture, although it has a Seyfert nucleus and is among the gal- 
axies with the highest 2.2 fim nuclear luminosities and the 
most compact near-infrared emission. The other galaxy, 
NGC 4418, appears distinct in the current analysis in that it 
has one of the least luminous nuclei at 2.2 despite its 
identification in the literature as having many of the charac- 
teristics of a Seyfert galaxy. It is suggested that this source 
may be a low-luminosity version of Arp 220. 
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